The mother and fetus connect through a refined cooperative system in which resource allocation is delicately proportioned. Nutrient allotment must be balanced between supporting the fetus from development to term, and sustaining the mother's health through the taxing physical burden of pregnancy. If this balance is disrupted, both the growth of the fetus and the health of the mother can suffer.
The placenta provides a bridge for the traffic of nutrients between mother and fetus. Throughout pregnancy, this organ undergoes dynamic functional changes in response to environmental signals from the mother and signals of nutritional need from developing offspring. However, the importance of the mother's genetic and environmental signals (compared to those from the fetus) in altering the growth and efficacy of the placenta has not been fully explored.
Sferruzzi-Perri et al. [1] examined maternal and fetal influences on the placenta through genetic manipulation of the phosphoinositol 3-kinase (PI3K)-p110a signaling pathway in mice, identifying its importance in mediating changes in placental resource allocation. This PI3K isoform is typically responsible for promoting the anabolic and metabolic effects of insulin and insulin-like growth factors (IGFs), both of which substantially influence growth of the fetus and placenta.
Previous studies found that homozygote mutant mice with genetic inactivation of p110a (a/a) experience embryonic lethality. Heterozygotes (a/þ) are viable but show some growth restriction near the end of pregnancy that persists postnatally. Sferruzzi-Perri et al. set up reciprocal crosses of a/ þ mutant and wild-type mice to compare the adjustments triggered by the mother and fetus in the placenta.
Investigators recorded fetal growth and placental phenotype during late pregnancy. As predicted, a/þ fetuses and placentas were growth restricted, with developmental defects in the placental region responsible for nutrient transport. However, a/ þ placentas were able to compensate for defective development by transporting nutrients in response to fetal demands. Additionally, mutant placentas from a/þ dams showed changes in placental structure and function: placentas were heavier, with a larger surface area for nutrient exchange versus wild type. However, despite improved development, the placenta transported less glucose to the fetus in a/þ dams, suggesting possible maternal limits on fetal growth.
Investigators corroborated these findings when they discovered an altered metabolic and endocrine profile in a/þ mothers, which seemed to be consistent with these particular placental changes. However, the growth of offspring from mutant mothers was comparable to those from wild-type damsmaternal environment and genotype seemed to have no effect, indicating that the placenta tailors the distribution of nutrients between mother and fetus during late pregnancy.
This study highlights the importance of the PI3K-p110a pathway for proper placentation. The results bring us closer to understanding the intricate regulatory mechanisms employed by placenta to maintain a healthy pregnancy.
